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============

Variational inequalities describe a lot of phenomena in the real world and have a wide range of applications in physics, mechanics, engineering etc.; see, for example, \[[@CR1]--[@CR3], [@CR5]--[@CR7], [@CR9], [@CR10], [@CR12]--[@CR14], [@CR18]\]. This paper is concerned with a kind of variational inequalities in $\documentclass[12pt]{minimal}
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                \begin{document}$g\in C(\mathbb{R}^{N}\times \mathbb{R}, \mathbb{R})$\end{document}$.

This problem is related to the obstacle problems, extensively studied due to the physical applications (see \[[@CR15], [@CR17]\]).
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We state the main result of this paper.

Theorem 1.1 {#FPar1}
-----------
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The structure of the paper is as follows. In Sect. [2](#Sec2){ref-type="sec"}, we review some preliminaries. Section [3](#Sec3){ref-type="sec"} gives the proof of our main result.

Szulkin-type functionals {#Sec2}
========================
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Lemma 2.2 {#FPar3}
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The proof of the main result {#Sec3}
============================
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Proof {#FPar6}
-----
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Proposition 3.2 {#FPar7}
---------------
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-----
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Now we give the proof of Theorem [1.1](#FPar1){ref-type="sec"}.
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